INTRODUCTION
This paper is the first of a series on various social behavior patterns, especially the hostile and sexual reactions, of several species of north american gulls 2). The aim of these papers is primarily comparative; and they may be considered a continuation of the work on other,larid species summarized in MOYNIHAN (I955a).
They are based upon observations extending from March, 1954 , through August, 1955 During this period, particular attention was paid to the Ring-billed Gull (Larus delawarensis) and Franklin's Gull (L . pipixcan). Brief additional observations were made on certain behavior patterns of the american Herring Gull (L. argentatus smithsonianus), the California Gull (L. californicus), the Laughing Gull (L. atricilla), and Bonaparte's Gull (L. philadelphia). These six species were studied in the field. Ring-billed and Herring Gulls were observed at three places: (1) in the saltwater marshes and tidal 1) Present address: Museum of Comparative Zoology, Harvard University. 2) I must acknowledge assistance from many sources. This investigation was carried out while I was a Visiting Fellow in the Department of Conservation at Cornell University; and most of the actual field work was done from the Delta Waterfowl Research Station. I am greatly indebted to Professor G. A. SWANSON and Mr H. ALBERT HOCHBAUM for the hospitality shown me at their institutions. I must also thank the many people who have given me valuable advice or helped with the field work; in particular, Dr C. G. SIBLEY, Dr D. F. McKINNEY, Mr R. KLOPMAN, and Mr R. OTTO and his family. I am grateful to the Manitoba Fish and Game Commission for the loan of equipment.
Funds were provided by a fellowship from the U. S. Public Health Service.
creeks around Chincoteague, Virginia, (far south of their breeding ranges);
(2) in the mixed farming land and marsh area around Portage la Prairie and Delta in southern Manitoba, (within their breeding ranges, but not veiy near any breeding colonies); (3) on Pelican Island, a small, bare, rocky island in Dog Lake, somewhat further north in Manitoba. There were breeding colonies of both species at this last site. The Ring-bill colony contained perhaps 4000 birds in 1955; while the Herring Gull colony contained approximately 100. Both species were observed in all three areas at various times during the spring and summer of both 1954 and 1955; but observations at Chincoteague and Delta were confined to the earlier part of the breeding season. A few California Gulls were observed on Pelican Island in both 1954 and 1955, (see MOYNIHAN, in press , for a more detailed description of this small colony). Several smail flocks of migrating Bonaparte's Gulls were seen near Portage and Delta in the spring of 1954; and a somewhat larger group of these birds, varying from 20 to 100 individuals, was watched at Dog Lake in June, 1955 . (Most of the Bonaparte's Gulls at Dog Lake were technically "non-breeding"; but they all showed certain reproductive behavior patterns. Dog Lake seems to be near the border of the breeding range of this species.) A colony of Laughing Gulls, containing some 20 birds, was observed in the Chincoteague marshes for a few days early in 1954. Franklin's Gulls were studied in the DeltaPortage la Prairie region during both 1954 and 1955. There were several breeding colonies of this species in the Delta Marsh, each colony containing several hundred individuals. These field observations were supplemented by studies of captive birds. A number of Ring-billed and Franklin's Gulls, and one California Gull, were hatched and raised at the Delta Waterfowl Research Station. Some of the young Ring-bills and Franklin's Gulls were later transferred to the Bronx Zoo of the New York Zoological Society, where they were observed from time to time during the winter of 1954-1955.
The results of this investigation, both the field studies and the observations of captive birds, can be divided into four main sections. The present paper will deal with the aerial hostile patterns of adult birds (and some immatures).
Later papers will deal with the non-aerial hostile patterns of adults, the pairing reactions of adults, and certain related patterns of chicks and juvenile birds. (For the sake of convenience, the latter will be referred to as "Part II", "Part III", and "Part IV" respectively, in the following pages.)
